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Summary. The research in anisotropic mesh adaptation is inspired by engineering applications where both spatial heterogeneities (e.g., shocks in nonlinear compressible flows, internal and boundary layers in advection-diffusion phenomena with overwhelming advection) and a multiscale behavior in time (such as, e.g., in heat conduction problems or ground-water flows in aquifers) may coexist.

As far as the numerical approximation of these phenomena is concerned, it is clear that the employment of a fixed computational mesh turns out not to be effective, from a computational standpoint, to capture the whole dynamics of the phenomenon at hand to within a given accuracy. Certainly, the adoption of an adaptive technique seems more appropriate: both the spatial and temporal mesh are automatically and continuously changed so as to track the space heterogeneities and the time dynamics.

The automatism is made possible by the introduction of an a posteriori estimator of the discretization error. In particular, we have developed a posteriori estimates for both the energy norm and linear and nonlinear functionals of the error.

The applications tackled so far comprise standard second-order elliptic problems (diffusion equations and advection dominated advection-diffusion-reaction systems), their parabolic counterpart, as well as the Stokes and Navier-Stokes equations for uncompressible fluids.


